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Northern Italy has become the epicenter of the current COVID-
19 pandemic, with a number of deaths higher than that of any other
Country. Estimates of lethality, which is apparently higher in Italy
than in the Chinese Hubei Province [1], are problematic, because
the actual number of infected people is unknown. In addition, avail-
ability of healthcare resources for critical care in severely ill pa-
tients could be a major determinant of case fatality.

* Lombardia
Number of ICU beds (2019): 86 per per million/inhabitants
Deaths/Serious cases ratio: 0.75

Emilia Romagna

Piemonte " Veneto

Number of ICU beds (2019): 73 per million/inhabitants
Deaths/Serious cases ratio: 0.48

Number of ICU beds (2019): 101 per million/inhabitants.
Deaths/Serious cases ratio: 0.75

Number of ICU beds (2019): 101 per million/inhabitants
Deaths/Serious cases ratio: 0.40

Check for
updates

We retrieved data on daily recorded deaths in SARS-CoV2-
positive patients in each Region, together with the number of pa-
tients in intensive care units (ICU), from the Ministry of Health
website [2]. We show here data for the six with the highest number
of severe cases, defined as the sum of deaths and admissions to ICU,
up to March 22nd, 2020: Lombardia, Veneto, Piemonte, Emilia-
Romagna, Marche, and Toscana. We also estimated the case fatality
of severe cases, calculating the ratio between number of deaths and
severe cases (defined as the sum of deaths and admission to ICU) up
to March 22nd, 2020.

Fig. 1 reports the daily number of deaths and admissions to ICU
in the six Regions listed above. In the most affected Region, Lombar-
dia, the number of admissions to ICU progressively increased for
about two weeks, reaching then a plateau; at the same time, the
number of deaths started to increase steadily. This suggests a satu-
ration of ICUs, which contributed to the increase in case fatality. A
similar pattern was observed in Emilia Romagna, where the

Marche

Number of ICU beds (2019): 119 per million/inhabitants
Deaths/Serious cases ratio: 0.57

Toscana

Number of ICU beds (2019): 119 per million/inhabitants
. Deaths/Serious cases ratio: 0.30

Fig. 1. Number of deaths and Intensive Care Unit admissions from 25th February 2020 to 22nd March 2020 in 6 Italian Regions. Serious cases: number of deaths + ICU

admissions. Black line: number of deaths; grey line: number of ICU admissions.
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saturation of ICUs was reached a few days afterwards; data suggest
that Marche and Piemonte could also be close to saturation. On the
other hand, data from Veneto and Toscana are, for the moment,
more reassuring.

The saturation of ICU beds is a function of the number of severe
cases requiring mechanical support for ventilation and of the avail-
ability of proper equipment in the healthcare system. When the
number of severe cases is very high, any healthcare system can
be overwhelmed. However, a higher number of equipped ICU
beds before the beginning of the epidemic can allow an adequate
management of a larger number of patients, thus reducing mortal-
ity. Notably, reported case fatality was much higher in Hubei, which
probably faced the same saturation issues of Northern Italy, than in
other Chinese provinces, where a smaller number of cases could be
managed with appropriate resources [1].

Information retrieved from publicly disclosed data is inevitably
limited. Triage criteria for ICU admission were progressively modi-
fied during the epidemic surge, on the basis of local decisions at
hospital level, without general guidelines at either national or
regional level. The ICU capacity has been increased during the
crisis, with different efficiency across Regions; this can be inferred
from data on ICU occupancy at outbreak peak, which was higher
than baseline ICU capacity in two of the six regions (Lombardia
and Piemonte) [3]. However, data on surge capacity at different
timelines are not publicly available for most Regions. A further lim-
itation is represented by the fact that actual mortality is still un-
known, since there are still many active cases. Case fatality ratio
is only a proxy of actual lethality, which should be interpreted
with caution.

In conclusion, availability of healthcare resources, and in partic-
ular of ICU beds, could be a major determinant of lethality for
COVID-19, which should be considered in epidemiological assess-
ments. In addition, the data from Northern Italy should be consid-
ered as a dramatic call to action for those Countries that have not
yet been invested by the pandemic, which should arrange in
advance as much critical care facilities as possible.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.tacc.2020.05.002.
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